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Abstract
Background: We aimed to investigate whether students at German medical schools participating in elective
courses on acupuncture and homeopathy differ from an unselected group of students regarding attitudes and
personality traits.
Methods: Elective courses on acupuncture and homeopathy in the academic half-year 2013/14 all over Germany
were identified and participants invited to fill in a questionnaire including nineteen questions on attitudes towards
Complementary and Alternative Medicine (CAM), orientation towards science, care and status orientation, and a
short validated instrument (Big-Five-Inventory-10) to measure personality traits (extraversion, neuroticism, openness,
conscientiousness, and agreeableness). Participants of a mandatory family medicine course at one university served
as unselected control group.
Results: Two hundred twenty and 113 students from elective courses on acupuncture and homeopathy, respectively, and
315 control students participated (response rate 93%). Students participating in elective courses had much more positive
attitudes towards CAM, somewhat lower science and status orientation, and somewhat higher care orientation than
control group students (all p-values for three-group comparisons < 0.001). There were no differences between the three
groups regarding personality traits with the exception of lower values for agreeableness in controls (p = 0.009).
Conclusions: The findings of this study show that attitudes of students participating in elective courses on acupuncture or
homeopathy at German medical schools differ to a considerable degree from the attitudes of unselected students.
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Background
The US National Centre of Complementary and Integra-
tive Health pragmatically defines Complementary and Al-
ternative Medicine (CAM) “as a group of diverse medical
and health care interventions, practices, products, or
disciplines that are not generally considered part of con-
ventional medicine” [1]. From the perspective of skeptical
scientists most CAM therapies lack plausibility and a
convincing proof of efficacy beyond placebo effects [2].
Yet, the use of CAM therapies is not only widespread in
the general population in many industrialized countries
[3, 4] but also considerable among physicians, particularly
those working in primary care [5, 6]. Given the wide use
of CAM it makes sense that medical students learn about
the basic principles, risks and state of the evidence on the
most important therapies in order to be able to give com-
petent advice to their patients [7]. However, it has been
criticized that many CAM courses at medical schools go
beyond a critical introduction and actually teach basics
how such therapies can be practiced in a rather uncritical
manner [8].
In Germany, the use of CAM methods is popular
among physicians working in ambulatory care [6] and a
number of medical schools offer courses on these
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subjects [9]. Two therapies which are very widely used
are acupuncture and homeopathy [6]. Acupuncture
originates from China and involves the insertion of thin
needles at specific points of the body to stimulate self-
healing. A considerable body of evidence of suggests that
acupuncture is likely to be effective in practice for a
number of conditions. Yet, correct placement of the
needles seems to have limited relevance (e.g. [10]) challen-
ging important tenets of acupuncture. Homeopathy uses
highly diluted remedies of agents claimed to cause similar
symptoms to those seen in the patient when given in high
dose. Many scientists consider homeopathy highly im-
plausible (e.g. [2]) and the interpretation of the available
placebo-controlled trials ranges from carefully positive
[11] to proving that homeopathy does not work [12].
A number of studies have investigated the attitudes of
medical students towards CAM therapies (e.g. [13, 14]),
but we are not aware of any studies comparing character-
istics and views of students actually engaging in elective
courses on such therapies to those of “average” students.
Such comparisons are important to understand whether
students engaging in CAM are distinct groups. Therefore,
we aimed to investigate whether students at German med-
ical schools participating in elective courses on acupunc-
ture and homeopathy differ from an unselected group of
students regarding attitudes towards CAM, science, care
and status orientation, and personality traits. In addition,
we tried to identify classes of students showing similar
patterns of attitudes across groups.
Methods
Study design, target populations and sampling
procedures
The study was a cross-sectional, quantitative, explora-
tory, anonymous survey. Three groups of students were
investigated: an acupuncture, a homeopathy and a con-
trol group. The target populations for the acupuncture
and homeopathy groups were all medical students
participating in an elective course on this subject in the
academic half-year 2013/14 at a German medical school.
The target population for the control group were all
medical students in the same time period in Germany.
To identify all relevant courses on acupuncture (including
also courses on traditional Chinese medicine in general) and
homeopathy, inquiries were made to faculties and student
representatives at all 37 German medical schools. Further-
more, a foundation (Carstens- Stiftung, Essen) and a profes-
sional society (German Medical Acupuncture Society)
supporting elective courses across Germany provided lists of
courses. In summer 2013, contact persons of identified
courses were informed about the planned survey and invited
to participate, if a course was planned for the half-year
2013/14. Contact persons agreeing to participate then re-
ceived questionnaires, a short summary for introducing the
survey to students, a sheet for documenting the number of
questionnaires handed out and collected, and a prepared
envelope for sending the material back to the researchers.
Participation was voluntary.
The optimal control group would have consisted of a
nation-wide random sample of medical students. How-
ever, given the limited resources for our study, the lack
of a central nation-wide register of medical students and
the low likelihood of obtaining high response rates from
37 medical schools, we chose to use a convenience sam-
ple. Within a mandatory course on family medicine at
the Technical University Munich in November 2013 all
participants were invited to fill in the questionnaire. All
medical students have to participate in this family
medicine course; most do so in their fourth study year
(academic half-years 7 or 8), a minority of students at an
earlier or later stage.
Questionnaire
The questionnaire consisted of two modules: module 1 (two
pages) for all participants and module 2 (two pages) for
students participating in acupuncture and homeopathy
courses only. Module 2 included open questions about mo-
tives and closed questions about personal experiences, influ-
ence of the personal environment and attitudes directly
related to the course topic. This paper focuses on methods
and findings from module 1; details of the methods and
findings for module 2 will be reported elsewhere.
Module 1 had three parts. The first part consisted of
19 statements (see Additional file 1: Table S1 for exact
wording) aiming to measure attitudes considered poten-
tially relevant for choosing elective courses or not.
Agreement to statements was rated on a 5-point Likert-
scale ranging from full agreement (coded as 2) to
complete disagreement (coded as −2). Originally, we had
assigned the 19 statements to six domains to be summa-
rized in scores. However, confirmatory factor analysis
did not completely confirm our postulated factor struc-
ture, thus minor modifications for scoring were neces-
sary (see Additional file 2 Digital Content 2 for details).
The instrument measured the following scales:
1. “CAM orientation” (a second-order scale consisting
of four subscales):
a. “CAM interest” (two statements; internal
consistency quantified with Crohnbach’s α = 0.88)
addressed the general interest in CAM;
b. “positive attitudes towards acupuncture” (three
statements; α = 0.78) the interest in acupuncture,
belief in its efficacy and personal experience with it;
c. “positive attitudes towards homeopathy” (three
statements; α = 0.80) the interest in
homeopathy, belief in its efficacy and, personal
experience with it;
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d. and “beyond science” (four statements; α = 0.58)
agreement to statements indicating an orientation
deviating from a scientific view or expressing a
critical view of conventional medicine;
2. “Science orientation” (two statements; α = 0.68)
attitudes towards a scientific view of medicine;
3. “Care orientation” (three statements; α = 0.61) the
willingness to care for others and empathy;
4. “Status orientation” (two statements; α = 0.79) the
relevance of status motives for choosing to study
medicine.
The second part of module 1 consisted of the Big-
Five-Inventory-10 (BFI-10), a short, validated question-
naire to investigate personality traits [15]. The Big-Five
is a widely examined theory of five broad dimensions to
describe the human personality. The five factors are
extraversion, neuroticism, openness to experience, con-
scientiousness, and agreeableness. The third part of
module 1 documented sociodemographic and study- or
career-related characteristics.
Statistics
The study was exploratory (hypothesis-generating). Basic
analyses were performed with SPSS 23 software (Armonk,
NY). We explored differences between all three groups
using the Chi2-test (nominal data), the Kruskal-Wallis-test
(ordinal data) and ANOVA (summary scales). Pairwise
comparisons were done using Fisher’s exact test, the Chi2-
test, the Mann–Whitney U-test, or the Student t-test.
Given the large number of p-values calculated these
should primarily be interpreted as a reading aid. We did
not adjust for multiple testing. The structure of the atti-
tude measure was investigated with confirmatory factor
analysis in Mplus 7.2 (see Additional file 3 for details).
Participants were classified into homogeneous classes by
latent profile analysis. Latent profile analyses (LPA) aim at
the grouping of individuals into distinct classes based on
response patterns to a defined set of items, so that individ-
uals within a class are more similar than individuals
between classes. Usually models with an increasing num-
ber of classes are tested and the one with best balance
between model fit and parsimony is selected. It is an ex-
ploratory procedure with a probabilistic allocation of indi-
viduals to classes (rather than setting a deterministic
group membership, like, for example, in k-means cluster
analysis). We used responses to the 19 attitude statements
as input for the LPA. Although previous confirmatory fac-
tor analysis revealed a theoretically reasonable factorial
structure of the statements, hierarchical factor or scale
scores cannot be satisfactorily dealt with in LPA, so that
we used the individual items. To express the results, how-
ever, we used scale scores due to higher comprehensibility
and consistency with rest of the study report. We used a
robust maximum likelihood estimator in Mplus 7.2 with
10,000 initial stage random starts, 50 initial stage itera-
tions, and 50 final stage optimizations. Residual correla-
tions between items (i.e., item-correlations within classes)
were set to zero. Fit indices did not completely agree re-
garding the best model. Models with a higher number of
classes than three were not significantly better than
models with one less class (likelihood ratio tests), but the
information criteria suggested that a model with a higher
number of classes is necessary. Both the Akaike informa-
tion criterion and the sample-size adjusted Bayesian infor-
mation criterion (lower values favorable) decreased
continuously with a higher number of classes, while the
Bayesian information criterion had a minimum at the
model with 6 classes. As the entropy and the size of the
smallest class were both favorable of this class, we decided
to retain this model for further analyses.
Results
Information on acupuncture and homeopathy courses
could be obtained for 34 (92%) of the 37 medical schools
contacted. A total of 18 acupuncture courses were of-
fered at 15 medical schools (41% of 37, assuming that
there were no courses at the three medical schools for
which no information could be obtained) during the
study period. At further four (11%) medical schools acu-
puncture courses were sometimes offered, but not in the
study period. At 10 medical schools (27%) a total of 13
homeopathy courses were offered in the study period
(further four (11%) had no current offer). Filled-in ques-
tionnaires were obtained from 16 acupuncture (89% of
courses offered) and 12 homeopathy courses (92%). A
total of 220 questionnaires from acupuncture courses
and 113 questionnaires from homeopathy courses could
be included in the analysis. In 24 of the 28 participating
courses the number of questionnaires handed out was
documented; the response rate here was 94%. In the
mandatory family medicine course serving as control
315 of 344 (92%) of the registered participants filled in
the questionnaire.
Students participating in acupuncture or homeopathy
courses tended to be slightly more often female and
older in spite of having studied for a slightly shorter time
compared to students in the control group (Table 1). Re-
sults of the final secondary school examinations were
significantly worse in the acupuncture and homeopathy
group compared to the control group. Furthermore, stu-
dents from these groups had more often completed an-
other professional education and had more often a clear
idea in which medical area to specialize. In particular,
the proportion aiming to specialize in family medicine
was higher and the proportion aiming to specialize in
surgery was lower than in the control group. A total of
27 (9%) students in the control group reported that they
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had participated or were currently participating in an elect-
ive course on acupuncture (6%) or/and homeopathy (4%).
There were statistically significant (p < 0.001) differences
between the groups for the scores for all four main atti-
tude factors (Fig. 1; see Additional file 1 for answers to all
individual items and scores). As expected, participants in
elective courses on average had positive views towards
CAM while control students tended to be neutral to
slightly negative on average. The majority of participants
considered science important, yet summary scores among
acupuncture and homeopathy students were lower than
among students in the control group. Care orientation
was high in all three groups, but participants of homeop-
athy courses had the highest scores and control group stu-
dents the lowest scores. Status motives had a very limited
role as reasons for studying medicine among participants
of acupuncture and homeopathy courses while they were
more important in the control group.
When the four sub-scales contributing to the main factor
“CAM orientation” were analysed separately, there were also
major differences between the three groups (Fig. 2). The
general interest in CAM was similar among acupuncture
and homeopathy students and much higher than in the con-
trol group. However, the attitude towards the specific com-
plementary therapy chosen as elective course was much
more positive than for the complementary therapy not
chosen. Agreement to statements indicating an orientation
deviating from a scientific view or expressing a critical view
of conventional medicine (“beyond science”) was limited
also among students participating in the elective courses, yet
considerably higher than among control group students.
There were no differences between the three groups
regarding personality traits with the exception of lower
values for agreeableness in controls (p = 0.009; see
Additional file 3: Figure S4).
Latent profile analysis suggested six classes of students
(see Table 2 and Fig. 3). Absolute differences between
classes were very pronounced for CAM attitudes and
relatively small for science, care and status orientation.
Class 1 (comprising 28% of control group students and
only two students in elective courses) was characterized
by a rather distinct “anti-CAM orientation”, a strong sci-
entific orientation, and – compared to the other classes
- a lower care and a higher status orientation. Class 5
students (24% of acupuncture, 26% of homeopathy and
6% on control group students) can be considered antag-
onists to class 1 students, as they have a strong CAM,
comparably low science, strong care and low status
orientation. Class 2 students (comprising 11% of acu-
puncture, 19% of homeopathy students and 36% of con-
trol students) tended to be neutral regarding CAM, had
a relatively strong science orientation and were in the
middle regarding care and status orientation. Class 3
students (11% of acupuncture, 43% of homeopathy and
9% of control students) had positive attitudes towards
CAM in general and homeopathy, but were neutral
towards acupuncture, had comparably low science orien-
tation, high care and low status orientation. Instead,
among class 4 students (41% of acupuncture, 12% of
homeopathy and 8% of control students) attitudes
towards acupuncture were quite positive, but neutral
regarding general CAM interest, negative towards
homeopathy, and these students had a comparably high
science orientation. The relative small class 6 (11% of
acupuncture, none of homeopathy and 13% of control
group students) has a quite unique pattern with rather
positive attitudes towards acupuncture and science, but
low care and high status orientation. With respect to
personality traits class 5 students scored particularly
high on openness and conscientiousness, and class 1
Table 1 Characteristics of participants. Values are absolute frequencies (percentages) or medians (25th and 75th percentile)








Female (9) 161 (73%) 87 (77%) 202 (66%) .05 (−/*/-)
Age (12) 24 (23, 27) 24 (22, 28) 23 (22, 25) .005 (**/−/−)
Half-years at medical school (12) 7 (5, 9) 7 (3, 9) 7 (7, 8) .04 (−/*/*/)
Score secondary schoola (28) 1.7 (1.3, 2.3) 1.6 (1.3, 2.0) 1.4 (1.2, 1.6) <.001 (**/**/-)
Professional training before medical school (9) 69 (31%) 40 (35%) 53 (17%) <.001 (**/**/-)
Knows planned type of specialization (10)
Among those knowing specialization
115 (52%) 63 (56%) 130 (43%) .015 (*/*/-)
- family medicine 29 (25%) 30 (48%) 19 (15%) <.001 (−/**/*)
- surgery 13 (11%) 3 (5%) 33 (25%) .001 (*/*/-)
- internal medicine 13 (11%) 6 (10%) 23 (18%) .19 (−/−/-)
p-values for three-group comparisons from Kruskal-Wallis-tests and Pearson-Chi2-tests; p-values for pairwise comparisons from Fisher’s exact tests and Mann–Whitney-
U-tests: − p ≥ .05 ; * p = .002 to p = .049 ; ** p ≤ .001 (order: first position - acupuncture vs. control, second position - homeopathy vs. control; third position - acupuncture
vs. homeopathy)
ascores for final examinations at German secondary schools qualifying for university can vary between 0.7 (best score) and 6 (worst score)
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students particularly low on agreeableness (results not
shown).
Discussion
Compared to an unselected control group, students par-
ticipating in elective courses on acupuncture and hom-
eopathy at German medical schools had on average
more positive attitudes towards CAM, considered sci-
ence less important, had stronger care and lower status
orientation, and scored higher on the personality trait
agreeableness. Yet, attitudes towards CAM varied much
more than science, care and status orientation. If we as-
sume that attitudes of our control group students are
broadly representative, it might be expected that about a
quarter of German medical students has positive atti-
tudes towards CAM (classes 3, 4 and 5 in Table 2), are
at least partly critical about science, and have a high care
and a low status motivation. Another quarter (class 1)
has strong scientific orientation, is very skeptical about
CAM, has lower care and higher status orientation, and
scores lower on the personality trait agreeableness.
About half of the students (classes 2 and 6) might be
expected to be neutral towards CAM, rather scientific-
ally oriented but also to some extent open to heretic
views, and have slightly lower care and stronger status
orientation than CAM proponents.
To the best of our knowledge, our survey is the first
comparing attitudes and personality traits of students
participating in elective courses on acupuncture or hom-
eopathy and unselected medical students. The large
sample size allowed the reliable detection of relevant
differences. The nationwide sampling and the high re-
sponse rate make it likely that our results give a realistic
and representative picture of students participating in
such elective courses. An important shortcoming is that
we cannot be certain that our control group is represen-
tative of German medical students. Compared to many
other countries the ranking of universities is much less
pronounced in Germany and when choosing a university
its reputation is only a secondary criterion [16]. Yet,
medical students from the Technical University of Mun-
ich compare well with those from other universities re-
garding the proportion passing the final examination
and completing their study in time [17]. Furthermore,
Fig. 1 Means (95% confidence intervals) for the four main factors CAM orientation, science orientation, care orientation and status orientation. Higher
values indicated stronger agreement. p-values for three-group comparisons from ANOVA (significance levels for pairwise comparisons from Student
t-tests: − p≥ 0.05; * p =0.002 to p =0.049; ** p≤ 0.001; order: first position - acupuncture vs. control, second position - homeopathy vs. control; third
position - acupuncture vs. homeopathy)
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for reasons of feasibility our scales for measuring CAM,
care and status orientation mostly consist of only two to
three items. The individual statements were developed
mainly to differentiate the three groups. Our data-driven
classification (latent profile analysis) was performed
post-hoc with a strictly exploratory approach. Yet, we
consider it an interesting part of our work as it allows to
postulate some hypotheses regarding patterns of atti-
tudes among (German) medical students.
Multiple studies have shown that medical students in gen-
eral have positive attitudes towards science (e.g. [18–21]).
While the majority of participants of elective CAM courses
in our study held positive views about science, too, agree-
ment to the two statements was significantly lower than
among participants in the control group. Croatian surveys
among students and doctors also found a negative correl-
ation between attitudes towards CAM and science [18, 22].
However, the ratings on our beyond science scale suggest
Fig. 2 Means (95% confidence intervals) for the four factors CAM interest, acupuncture, homeopathy, and beyond science contributing to the
main factor CAM orientation. Higher values indicated stronger agreement. See legend of Fig. 1 for further details
Table 2 Results of the latent profile analysis per group. Values are absolute frequencies (percentages)








1 – CAM negative, science high, care low, status high 2 (1%) - 89 (28%) 91 (14%)
2 – CAM neutral, science high & care & status moderate 25 (11%) 22 (19%) 114 (36%) 161 (25%)
3 – CAM interest strong/Acupuncture moderate/Homeopathy
positive, science low, care high, status low
24 (11%) 49 (43%) 28 (9%) 101 (16%)
4 – CAM interest strong/Acupuncture positive/Homeopathy
neutral, science & care and status moderate
91 (41%) 13 (12%) 26 (8%) 130 (20%)
5 – CAM interest strong, science low, care high, status low 53 (24%) 29 (26%) 18 (6%) 100 (15%)
6 – CAM interest neutral/Acupuncture positive/Homeopathy negative,
science moderate, care low, status high
25 (11%) - 40 (13%) 65 (10%)
Bold data indicate the two most frequent classes per group, respectively
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that even many control group students share the view that a
purely biomedical scientific approach alone might not be
sufficient. For example, 37% agreed to the statement that
“conventional medicine does not grasp the patient entirely”
and further 37% were uncertain. Also other studies have
shown that many medical students are open to more or less
non-conventional views [19, 21]. We are not aware of other
studies investigating the association of attitudes towards
CAM and care or status orientation. Yet, it is an interesting
finding that students open to CAM tend to have a some-
what higher care orientation and are more often interested
in specializing in family medicine. Competency models for
general practice emphasize empathy and perspective taking
as key domains [23].
In our study, we did not investigate the contents of the
elective courses. Based on what we know from personal
contacts we assume that course instructors often are pro-
viders of the respective therapy. It seems likely that therapies
are taught in a rather “positive” manner and it is unclear
whether the courses include a critical discussion of the sci-
entific debates relating to CAM. To what extent and how
CAM is taught within the mandatory basic curriculum at
German medical schools is unclear but likely to be minimal
[9]. The somewhat science-sceptic attitude of many partici-
pants in elective CAM courses is a matter of concern. We
think our findings provide support for the demand that a
critical discussion of the scientific basis of the respective
therapy should be a mandatory part in elective CAM
courses at medical schools. For the basic curriculum, CAM
might be an interesting theme for discussing what is scien-
tific in medicine, what is not, where important limitations
are, and where demarcations are professionally inevitable.
For example, it has been argued that CAM can serve as a
“mirror image” helping to understand scientific reasoning
[24]. Discussing CAM examples when teaching evidence-
based medicine makes clear how prior beliefs and mechanis-
tic theories shape the interpretation of data [25, 26]. They
also make understandable that although placebo effects are
seen as positive in clinical practice when they are associated
with active treatments, placebo interventions or interven-
tions without “specific” effects pose major ethical and pro-
fessional problems [27, 28]. Understanding how a CAM
therapy in a specific situation might better address the sub-
jective needs of patients [29] can help to understand funda-
mental limitations of how modern medical practice
approaches the patient [30].
Conclusion
In conclusion, the findings of our study show that atti-
tudes of students participating in elective courses on
Fig. 3 Means (95% confidence intervals) for attitudes according to classes (class number in boxes) identified by latent profile analysis. Note that
some scales have been reversed for better graphical separation of classes. The scales CAM interest, Acupuncture, Homeopathy, Beyond Science
and Status (orientation) were reversed with positive values now indicating attitudes traditionally conform with conventional medicine
academically and negative values attitudes traditionally not conform with conventional medicine
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acupuncture or homeopathy at German medical schools
differ to a considerable degree from the attitudes of unse-
lected students. Further empirical studies using well-
validated, comprehensive scales investigating associations
between attitudes and personality traits are desirable to
investigate whether our findings can be confirmed and
whether they apply to other countries.
Additional files
Additional file 1: Table S1. Agreement to individual statements and
summary scales to the 19 questions of module 1, part 1. Values are means
(standard deviations = SD) or absolute frequencies (valid percentages).
(PDF 138 kb)
Additional file 2: Confirmatory factor analysis of the attitude measure.
(PDF 71 kb)
Additional file 3: Figure S4. Means (95% confidence intervals) for Big
Five personality traits. (PDF 17 kb)
Acknowledgements
We thank all course organizers and students participating in the survey.
Funding
There was no external funding for the study. AJ performed the survey for her MD
thesis at the Technical University Munich, Germany, and received a personal
stipend by the Karl und Veronica Carstens-Stiftung, Essen for writing up her thesis.
Availability of data and materials
The SPSS data file can be obtained from the corresponding author on request.
Authors’ contribution
Conception and design: AJ, POB, AS, KL. Data collection and data entry: AJ.
Statistical analysis: AJ, LK, KL. Drafting of the manuscript: KL. Interpretation,
revision and approval of the manuscript: All authors.
Competing interests
The authors declare that they have no competing interests.
Ethics approval and consent to participate
The study protocol was approved by the Ethical Review Board of the Medical
Faculty of the Technical University Munich. Participation in the completely
anonymous survey was voluntary; there was no formal consent procedure.
Author details
1Institute of General Practice, Klinikum rechts der Isar, Technical University of
Munich, Orleansstrasse 47, 81667 Munich, Germany. 2Department of Medical
Psychology, University Medical Center Hamburg-Eppendorf, Hamburg,
Germany. 3TUM Medical Education Center, TUM School of Medicine,
Technical University of Munich, Munich, Germany.
Received: 23 November 2016 Accepted: 24 February 2017
References
1. NIH National Center for Complementary and Integrative Health. Website –
introduction. https://nccih.nih.gov/about/plans/2011/introduction.htm.
Accessed 13 Sept 2016.
2. Singh S, Ernst E. Trick or treatment: the undeniable facts about alternative
medicine. New York and London: WW Norton & Co; 2009.
3. Nahin RL, Barnes PM, Stussman BJ, Bloom B. Costs of Complementary and
Alternative Medicine (CAM) and Frequency of Visits to CAM Practitioners:
United States, 2007. National Health Statistics Reports; no: 18. Hyattsville:
National Center for Health Statistics; 2009.
4. Eardley S, Bishop FL, Prescott P, Cardini F, Brinkhaus B, Santos-Rey K, Vas J,
von Ammon K, Hegyi G, Dragan S, Uehleke B, Fønnebø V, Lewith G. A
systematic literature review of complementary and alternative medicine
prevalence in EU. Forsch Komplementmed. 2012;19 Suppl 2:18–28.
5. Astin JA, Marie A, Pelletier KR, Hansen E, Haskell WL. A review of the
incorporation of complementary and alternative medicine by mainstream
physicians. Arch Intern Med. 1998;158:2303–10.
6. Linde K, Alscher A, Friedrichs C, Wagenpfeil S, Karsch-Völk M, Schneider A. Belief in
and use of complementary therapies among family physicians, internists and
orthopaedists in Germany - cross-sectional survey. Fam Pract. 2015;32:62–8.
7. Gaster B, Unterborn JN, Scott RB, Schneeweiss R. What should students learn
about complementary and alternative medicine? Acad Med. 2007;82:934–8.
8. Marcus DM. An evaluation of the evidence in “evidence-based” integrative
medicine programs. Acad Med. 2009;84:1229–34.
9. Brinkhaus B, Witt CM, Jena S, Bockelbrink A, Ortiz M, Willich SN. Integration
of complementary and alternative medicine into medical schools in Austria,
Germany and Switzerland-results of a cross-sectional study. Wien Med
Wochenschr. 2011;161:32–43.
10. Vickers AJ, Cronin AM, Maschino AC, Lewith G, MacPherson H, Foster NE,
Sherman KJ, Witt CM, Linde K. Acupuncture Trialists’ Collaboration.
Acupuncture for chronic pain: individual patient data meta-analysis. Arch
Intern Med. 2012;172:1444–53.
11. Mathie RT, Lloyd SM, Legg LA, Clausen J, Moss S, Davidson JR, Ford I.
Randomised placebo-controlled trials of individualised homeopathic
treatment: systematic review and meta-analysis. Syst Rev. 2014;3:142.
12. Anonymous. Lancet. 2005;366:690.
13. Furnham A, McGill C. Medical students’ attitudes about complementary and
alternative medicine. J Altern Complement Med. 2003;9:275–84.
14. Abbott RB, Hui KK, Hays RD, Mandel J, Goldstein M, Winegarden B, Glaser D,
Brunton L. Medical student attitudes toward complementary, alternative and
integrative medicine. Evid Based Complement Alternat Med. 2011;2011:985243.
doi:10.1093/ecam/nep195.
15. Rammstedt B, John O. Measuring personality in one minute or less: A 10-
item short version of the Big Five Inventory in English and German. J Res
Pers. 2007;41:203–12.
16. EDU-CON. Umfrage: Studienfach ist wichtiger als die Stadt. https://www.berlin.
de/special/jobs-und-ausbildung/uni-und-studium/news/2217073-999260-
umfrage-studienfach-ist-wichtiger-als-di.html. Accessed 10 Nov 2016.
17. CHE Hochschulranking 2016/17. http://ranking.zeit.de/che2016/de/.
Accessed 10 Nov 2016.
18. Dogas Z, Kardum G, Mirić L, Sevo V, Tolić T, Ursić A, Vasiljević P, Zekić S. Attitudes
towards science and alternative medicine of medical, economics and business,
and electrical engineering students in Split. Croatia Croat Med J. 2003;44:75–9.
19. Pruskil S, Burgwinkel P, Georg W, Keil T, Kiessling C. Medical students’
attitudes towards science and involvement in research activities: a
comparative study with students from a reformed and a traditional
curriculum. Med Teach. 2009;31:e254–259.
20. Kaderli R, Burghardt L, Hansali C, Businger A. Students’ view of evidence-
based medicine: a survey in Switzerland. Arch Clin Exp Surg. 2012;1:34–40.
21. Plaisant O, Stephens S, Apaydin N, Courtois R, Lignier B, Loukas M, Moxham
B. Medical students’ attitudes towards science and gross anatomy, and the
relationship to personality. J Anat. 2014;224:261–9.
22. Rogulj ZM, Baloevic E, Dogas Z, Kardum G, Hren D, Marusic A, Marusic M.
Family medicine practice and research: survey of physicians’ attitudes
towards scientific research in a post-communist transition country. Wien
Klin Wochenschr. 2007;119:164–9.
23. Patterson F, Tavabie A, Denney M, Kerrin M, Ashworth V, Koczwara A,
MacLeod S. A new competency model for general practice: implications for
selection, training, and careers. Br J Gen Pract. 2013;63:e331–338.
24. Vandenbroucke JP, de Craen AJ. Alternative medicine: a ‘mirror image’ for scientific
reasoning in conventional medicine. Ann Intern Med. 2001;135:507–13.
25. Pandolfi M, Carreras G. The faulty statistics of complementary alternative
medicine (CAM). Eur J Intern Med. 2014;25:607–9.
26. Rutten L, Mathie RT, Fisher P, Goossens M, van Wassenhoven M. Plausibility and
evidence: the case of homeopathy. Med Health Care Philos. 2013;16:525–32.
27. Linde K, Fässler M, Meissner K. Placebo interventions, placebo effects and
clinical practice. Phil Trans R Soc B. 2011;366:1905–12.
28. Sullivan MD. Placebo controls and epistemic control in orthodox medicine.
J Med Philos. 1993;18:213–31.
29. Schmacke N, Müller V, Stamer M. What is it about homeopathy that patients
value? And what can family medicine learn from this? Qual Prim Care. 2014;
22:17–24.
30. Agledahl KM, Gulbrandsen P, Førde R, Wifstad Å. Courteous but not curious:
how doctors’ politeness masks their existential neglect. A qualitative study
of video-recorded patient consultations. J Med Ethics. 2011;37:650–4.
Jocham et al. BMC Complementary and Alternative Medicine  (2017) 17:148 Page 8 of 8
